Background-The highest risk for stroke is among survivors of strokes or transient ischemic attacks (TIA). However, use of proven-effective cardiovascular medications to control stroke risk is suboptimal, particularly among the Black and Latino populations disproportionately impacted by stroke.
Introduction
The greatest risk factor for recurrent stroke is a previous stroke or transient ischemic attack (TIA) [1] [2] [3] . Twenty-five to thirty percent of stroke survivors will have a recurrent stroke within five years, which is more than 9 times the stroke risk of the general population [4] [5] [6] . Roughly one fifth of TIA survivors will go on to have a stroke [1, 3, 7] .
To lower stroke risk, stroke and TIA survivors can control hypertension and hyperlipidemia and use anti-thrombotic medication. The single most effective preventive therapy is blood pressure control. Reducing blood pressure to below 140/90 mmHg cuts recurrent stroke risk by 24-40% [2, 8, 9] . Other therapies have also proven important. Lowering LDL cholesterol below 100 mg/dl reduces strokes by 18% [10, 11] . The third pillar of secondary stroke prevention is anti-thrombotic medication. Anti-platelet agents lower stroke risk by 15-21% [12, 13] , and anticoagulation for atrial fibrillation can lower risk by 68% [2, 14, 15] . Diabetes mellitus, smoking, sedentary behavior, and obesity are associated with increased risk for stroke. Control of these risk factors has been shown to reduce risk for first stroke, but has not been shown to similarly reduce risk for recurrent stroke [1, 2] .
Medications are necessary to control the major recurrent stroke risk factors of hypertension, hyperlipidemia, and risk for thrombosis; lifestyle adaptations will not suffice. Unfortunately, there is profound underuse of proven secondary stroke prevention medications in all populations, with greatest underuse in Blacks and Latinos [16] [17] [18] [19] [20] . In fact, Blacks and Latinos are both more likely to have initial and recurrent strokes than Whites [1, 21, 22] , and less likely to receive key therapies for secondary prevention [19, [23] [24] [25] . Interventions aimed at improving this disparity have, to date, met with only limited or short-term success [17, [26] [27] [28] [29] [30] [31] .
The neighborhoods of Northern Manhattan (East and Central Harlem and Washington Heights) and the South Bronx in New York City are representative of high risk stroke communities. People in these communities are predominantly Black or Latino, and their stroke risks have been studied [5, 18, 21] . Stroke recurrence rates are high and rates of taking preventive medications are low, and thus these communities are appropriate targets for stroke prevention interventions.
Peer education is a promising tool to promote self-efficacy for people with limited resources and education. Peer educators are widely available, cost effective, culturally appropriate, and may help overcome mistrust of the medical community [32] [33] [34] [35] . Peer-led self-management courses, like the Stanford University Chronic Disease Self-Management Program, can improve pain and fatigue, self-efficacy, and health-related quality of life for people with chronic diseases [35] [36] [37] . To date, few studies have examined the role of a stroke-specific peer education course to modify recurrent stroke risk [38] [39] [40] . One pilot study demonstrated the feasibility of implementing a self-management program for stroke survivors, but was too small to affect outcomes [39] . A community-based exercise and education program improved social integration among stroke survivors, but other outcomes were not studied [40] .
Given the heightened risk for recurrent strokes and poor risk factor control in minority communities, our community-academic collaboration, the East and Central Harlem Health Outcomes Community Action Board, was motivated to test an approach to decreasing the risk of stroke in their community. With the Prevent Recurrence of All Inner-city Strokes through Education (PRAISE) trial, our group aims to test the effectiveness of a communitybased peer education program in reducing risk factors for recurrent stroke.
Methods

Study design and development
PRAISE is a community-based trial developed using a community-based participatory research approach that seeks to evaluate the efficacy of peer educators in teaching stroke survivors to lower risk for recurrent stroke. With this approach, researchers and community leaders are equitable partners in all phases of research, from project development through implementation, evaluation, and dissemination of results [41, 42] . The East and Central Harlem Health Outcomes Community Action Board includes community residents, stroke survivors, and community educators, who came together to create and test a program to help educate stroke and TIA survivors to lower risk for recurrent stroke.
Intervention development: qualitative methods
To develop the intervention, we held four focus groups with stroke survivors, two in English and two in Spanish, with 39 total participants recruited from community sites. We developed, piloted and revised moderator guides in English and Spanish. Trained moderators led the sessions, which were audio-taped and transcribed [43] . We developed coding schemes to inform intervention tailoring and assigned codes to the transcripts using ATLASti qualitative software. Emergent themes included participants' desire to share their personal stroke story, social isolation following stroke, perceived vulnerability for future strokes but uncertainty about how to lower risk, low knowledge about the role of medications in reducing strokes, desire to communicate more effectively with clinicians, and lack of understanding about treating conditions like hypertension or hyperlipidemia that do not cause symptoms.
Curriculum development: partnership with Stanford University's Patient Education Research Center
Our Board had experience using peer educators to improve self-efficacy and health behaviors among Harlem residents with chronic medical conditions [44, 45] . In addition, peer education is a promising approach to address the barriers to stroke prevention identified by focus groups. As a result, we partnered with Stanford University's Patient Education Research Center, developers of the Chronic Disease Self-Management Program, to modify that course to be stroke-specific. Stanford's Program is a widely used and extensively studied peer-education program [35, 37, 46] . This program enrolls people with any chronic condition into weekly workshop sessions, where participants learn and practice selfmanagement skills in a supportive group environment. The course incorporates formation of weekly action plans for specific behaviors, feedback on progress, modeling of selfmanagement and problem-solving techniques, social persuasion through group support, and guidance for self-management. Each workshop includes 10-15 participants, is taught by two peer leaders in English or Spanish, and is held at community sites whenever possible.
The program was built around the principles that patients can learn to take responsibility for daily management of their conditions, and that confident, knowledgeable patients have better health and use fewer health services. Stanford's Program has been shown in randomized controlled trials to improve health behaviors and outcomes [35, 37, 46, 47] , and disease-specific versions have also been effective [46] [47] [48] . One previous study using a stroke specific self-management program found high completion rates, but did not evaluate for efficacy [49, 50] .
Curriculum development: stroke specific content
An intervention development team consisting of stroke survivors, outreach workers, patient educators, neurologists, primary care physicians, and researchers was charged with developing actionable, achievable education for stroke survivors. The team recognized the need for two major modifications to the Stanford program, while maintaining Stanford's framework of weekly action plans and group problem-solving.
First, we needed to add a strong focus on demystifying stroke, as well as on medication adherence, as medications for blood pressure, lipids and anti-thrombosis are the cornerstones of stroke prevention in the target population. Thus, in contrast to Stanford's focus on symptom management, PRAISE focuses primarily on improving adherence to medicines to control cardiovascular risk factors. We provide original didactic modules that explain what strokes and mini strokes are, and we teach participants about how to control risk factors for stroke, including blood pressure and LDL cholesterol control and the need for antithrombotic medication (See Table 1 ). Simple ways to increase medication adherence are included, like using pillboxes or keeping medications in an easy to remember place. In addition, suggestions for finding affordable medicine and tips for communicating with clinicians about medication problems are discussed.
Second, we added two components to create a community of stroke survivors, and to help break through this population's known sense of isolation, nihilism and tendency to withdraw [51] [52] [53] [54] . We adapted the concept of Appreciative Inquiry [55] , addressing root causes of success, by asking participants to share something they have accomplished, so that they begin on a note of optimism and an acknowledgement of their self-efficacy. In addition, participants begin by sharing the story of their strokes, so the group can begin to bond, socialize and engage.
Peer leader training
Peer leaders have backgrounds and health problems similar to the participants, and undergo training in the Stanford Program's philosophy and methods. Many are stroke survivors or their family members. Leaders must have a high school education so they can effectively deliver the written content of the program. They receive five days of training, teach in pairs, and are compensated for training and for leading sessions. In addition, the trainers in peer education observe the first course and 20% of subsequent courses taught by new leaders to ensure quality control and to provide re-training if necessary. We plan to train 20 peer leaders.
Eligibility criteria
Community-dwelling adults, age 40 or older, who speak English or Spanish, are able to provide informed consent, and who experienced a stroke or TIA within five years prior to enrollment, are eligible for participation in PRAISE. The minimum age requirement excludes younger people, who are more likely to have strokes because of congenital conditions, sickle cell disease, arterial dissections, or drug use, rather than vascular disease [2, 56, 57] . After age 40, the presence of vascular risk factors increases and the incidence of strokes attributed to vascular risk factors increases significantly [57] . Because stroke survivors have a 25 to 30% risk for recurrence in the five years after an initial stroke [4] [5] [6] , we chose a five year window. We exclude people with a terminal illness, pregnant women because of their unique needs for secondary stroke prevention, people who plan to move out of the area within one year, or people already enrolled in stroke-related research studies. We also exclude people with severe aphasia or significant cognitive deficits when these conditions would impede participation in a self-management program.
Recruitment strategies
2.7.1 Community based recruitment: partnership with the Community Action Board-Past efforts to recruit patients from inpatient stroke or rehabilitation units to attend peer education courses proved unsuccessful; patients were too overwhelmed by their acute condition to contemplate being part of classes after discharge. However, community partners, including stroke survivors, felt strongly that people who had strokes and TIAs would be very interested in these classes once they had re-settled into their communities. Accordingly, members of the Board welcome project staff into Harlem and South Bronx senior centers, community centers, churches, and community events where they have ties, so staff can advertise for the study and recruit stroke survivors. Staff build a local presence by repeatedly visiting and speaking at multiple sites and posting flyers and brochures in these sites and other public gathering places. In addition, staff focus on sites that provide services for seniors, by participating in health fairs, and building relationships with local independent pharmacies.
Clinic based recruitment: partnership with providers-Similar to
Board members providing the requisite introductions to stroke and TIA survivors in the Harlem community, we rely on health care providers to champion the study in clinics. Project staff give presentations to clinicians, outlining the burden of stroke in the community and the study. At one academic hospital and one federally qualified neighborhood health center, the team uses the electronic medical record to create a database of patients with a diagnosis codes for stroke or TIA. A weekly list is generated that includes contact information, provider names, and which patients had had an upcoming appointment in the next week. Staff ask the patients' providers to sign a letter to send to their patients with information about the study. These initial outreach letters, and all study communication, are sent in distinctive bright green envelopes to facilitate patients' recognition. The letters include a page that patients could send back to decline participation in the study. Two weeks after the letters are mailed, project staff call patients to determine if they were eligible and interested in participating. We also engage in face-to-face recruitment at Mount Sinai clinics with clinicians' permission.
To expand to a wider patient base, we partnered with the Visiting Nurse Service of New York to recruit stroke and TIA survivors. Again, potential participants are identified via electronic databases and receive an introductory letter in a distinctive green envelope, followed two weeks later by phone calls. Staff from each institution then contact the stroke and TIA survivors by telephone; if they agree to be contacted by the study, staff from these organizations notify project staff to schedule a recruitment visit.
The study was approved by the Institutional Review Board of each participating institution.
Recruitment visit: consent and baseline data collection
English-and Spanish-speaking project staff use laptops programmed with a pre-screening section to determine eligibility (see Figure 1) . If eligible, research staff obtain written informed consent. Research staff then survey participants by reading questions from a laptop, to avoid challenges from low health literacy, and then enter responses into the laptop. All materials are read to participants in English or Spanish and are at a fourth grade educational level. Survey items include socio-demographic information adapted from the National Health and Nutrition Examination Survey or Behavioral Risk Factor Surveillance System, and validated scales to assess stroke severity [58] , stroke knowledge [59, 60] , beliefs about medicines [61] , depression [62, 63] , health-related quality of life [64] , alcohol consumption [65] , medication adherence [66] , perceived racism [67] , and perceived discrimination [68] . We record the medications that each participant is taking, and we explicitly ask if they were told by a health care provider not to take an antithrombotic medication. We also ask about their stroke history, including time since the most recent stroke or TIA and number of strokes or TIAs.
Participants then have blood pressure measured by trained staff according to the American Heart Association guidelines with proper positioning of the participant including back support, arms supported at heart level, adequate pre-measurement rest of five minutes, appropriate selection of cuff size, and cuff placement. Obese adults with conical arms require blood pressure measured at the wrist. We measure blood pressure three times two minutes apart with a validated, automated, electronic sphygmomanometer (BPtru) [69, 70] , and we use the average of the last two readings. Participants also have their height and weight measured. Finally, one tube of blood is drawn to measure direct LDL cholesterol, which is accurate and more practical than calculated LDL, and does not require a fasting state [71] . The laptop program for data entry has encoded logic to prevent out-of-range or inconsistent entries, and requires double entry of blood pressure, height, and weight.
Randomization
After completion of baseline assessments, participants are randomized via a computergenerated, random-number sequence, with block randomization of two, four, or six people per block, to the peer education study arm or to usual care (see Figure 1) . Study arm assignments are in sealed, opaque envelopes. Randomization is by recruitment site; participants recruited from the community, academic medical center, neighborhood health center, and from the Visiting Nurse Service are randomized separately.
Post-randomization wrap up
Participants randomized to both groups receive a packet of culturally sensitive stroke education materials and a list of local health providers, including those who accept patients without health insurance. Each participant, regardless of study arm, receives a $20 gift card at enrollment as a thank you for their participation. All participants receive their height, weight, body mass index, and blood pressure results in writing, and each result is also reviewed verbally with staff. If body mass index is greater than 29 kg/m 2 , a staff member will inform the participant that his or her weight is too high, and will recommend that the participant discuss healthy weight goals with his or her health care providers. If systolic blood pressure is greater than 140 mmHg or diastolic blood pressure is greater than 90 mmHg, participants are told that their blood pressure is higher than recommended for a stroke or TIA survivor, and that they should discuss this result with their health care provider. For blood pressure results greater than 220/120, staff members recommend immediate care. If the participant does not have a primary care doctor, he or she is referred to emergency care. A staff member calls the participant within three days to follow up.
When LDL cholesterol results are available, letters are mailed to each participant. For LDL cholesterol, values above 100 mg/ dl are considered high. If LDL cholesterol is greater than 100 mg/ dl, each participant receives a phone call to notify him that his LDL cholesterol is too high and to recommend that he discuss this result with his health care provider. Participants are encouraged to bring the letter we send to their provider.
If participants screen positive for depression, they are told that the survey shows they have symptoms of depression. They are asked if they are being treated for depression, and are given a phone number to call to help locate a local mental health provider. A staff member will review with them the list of local health centers. These participants also receive a follow-up call within one week.
The intervention
Participants randomized to the PRAISE intervention are scheduled to attend the weekly peer-led workshops for six consecutive weeks, in ninety minute sessions. Workshops are led by a pair of peer leaders. At the end of each session, participants make an action plan and then report back to the group the next week. They are encouraged to build an action plan around something learned that week, like increasing physical activity or taking one's medication as prescribed. Each session contains didactics specific to stroke and TIA survivors (see Table 1 ).
Participants randomized to usual care continue to receive the visits, medications, and tests routinely provided by their clinicians. Because Community Action Board members want all study enrollees to have the opportunity to benefit from the workshop, those in the usual care arm are offered the opportunity to attend the workshop after completing the one year of follow-up but are no longer surveyed as part of the study.
Follow up visits at 6 and 12 months
At 6 and 12 months from the date of randomization, participants are invited back for follow up data collection. Survey questions are read to participants from a laptop, and responses are entered into the laptop. Follow up surveys are shorter than the baseline assessment (see Table 2 ). Current medications are recorded. Blood pressure and weight are measured, and LDL cholesterol is checked. Similar to the enrollment visit, all results are reviewed with participants, and LDL cholesterol results are mailed to participants when they become available.
Study retention
At enrollment, we distribute wallets and card magnifiers imprinted with the PRAISE logo and study phone number. We mail birthday cards and holiday cards to all participants. To facilitate convenient scheduling for follow up visits, we call participants 1-2 weeks before follow up visits are due. We offer evening and weekend time slots for workshops and follow up visits to accommodate participants' schedules. Most important, in addition to training in recruitment, retention, surveying, and obtaining biological measures, project staff are trained in the importance of friendly customer service when interacting with study participants. Each participant is assigned one coordinator who shares his or her race, ethnicity, and/or primary language, to facilitate relationship-building
Outcome measures
Outcomes are measured at 6 and 12 months (see Table 2 ). There are two primary outcomes. The first is the control of hypertension (blood pressure <140/90 mmHg). The second is the composite of blood pressure control, control of lipids (LDL cholesterol <100 mg/dl) and regular use of anti-thrombotic medication (aspirin, clopidogrel, warfarin, dabigatran, enoxaparin, and others). Secondary outcomes include blood pressure and LDL cholesterol assessed as continuous variables, body mass index, smoking, alcohol use, medication adherence, stroke knowledge, health-related quality of life, health care utilization and cost effectiveness analysis. To assess medication adherence, in addition to measuring selfreported Morisky score at 6 and 12 months, we collect data from participants' pharmacies regarding filling and re-filling of prescription medications to track medication adherence and use this information to calculate medication possession ratios [72, 73] .
Sample size calculations
We calculated sample size using the more conservative of our two primary outcome measures: composite outcome of blood pressure control, LDL cholesterol control, and antithrombotic use. Six months after stroke, nearly three quarters of survivors do not have adequate control of these three pillar risk factors [18] , with between one quarter and one third lacking control of each individual risk [16] [17] [18] [19] [20] . Assuming 70% underuse, to detect a 20% improvement in control of the composite outcome between the control group and the intervention group at six and twelve months (i.e., 70% in usual care vs. 56% in intervention), with 2 tailed test, 80% power and a 5% significance level, would require 186 participants in each trial arm, or 372 people. With a more conservative estimate of 60% underuse at baseline, we would need 270 participants per arm, or 540 total enrollees. Sample size was calculated with PASS 2008, Version: 08.0.13 [74] . Enrolling 600 participants would account for a 10% attrition rate even with the more conservative estimate of underuse, and so our recruitment target is 600.
Statistical analyses
We will evaluate the effect of the intervention on our primary outcomes using intention to treat analyses, adjusting for recruitment site. We will also conduct on-treatment analyses to evaluate whether participants who completed the intervention have different outcomes than those who did not. Intervention effects will be examined with chi-square tests at each follow up point to compare controlled risk factor proportions achieved by intervention and control groups, as well as using Generalized Estimation Equation models by controlling other possible covariates to assess the intervention effect over time. Because the outcome measure is the control or lack of control of risk factors, we chose GEE to model this longitudinal binary data to assess the effect of the intervention. By adding an interaction term of intervention with time and controlling for the baseline values, we can see if the change in risk factor control is due to the intervention [75] . We will also use a mixed model and compare the results obtained with the different models [76] .
Another subgroup analysis will look at the relative effectiveness of the intervention on underuse in the three major racial and ethnic groups, namely Blacks, Latinos, and Whites. To account for type I error in all subgroup analyses, we will use the Bonferroni method, which reduces the probability value for defining statistical significance, by dividing the customary value of p=0.05 by the number of subgroups [77] . We will also report the power of the subgroup analysis given the obtained sample size.
We will use logistic regression or linear regression to test the relationship between intervention group as one of the independent variables along with covariates such as age, race, ethnicity, language spoken at home, insurance, time since stroke, and dependent variables such as knowledge, attitudes, beliefs and behaviors at six and twelve months. We will also use Generalized Estimation Equation models to evaluate possible changes over time in these dependent variables. Using three observations for each individual (baseline, 6 and 12 months), we will look for trends over the 12 months observation period.
Preliminary results
Baseline characteristics
From June 2009 until January 10, 2012, we enrolled 582 stroke and TIA survivors in the PRAISE trial (see Table 3 ), 57% from clinical sites, 28% from the Visiting Nurse Service of New York, and 15% from community sites. Enrollees have a mean age of 63 years, 60% are female, and 81% self-identify as Black or Latino (see Table 4 ). Most are low income with insurance coverage through Medicare and/or Medicaid. Rates of risk factor control are low, and two-thirds of enrollees do not have control of all the three major risk factors for recurrent stroke. Only 67% have blood pressure controlled, 58% have LDL cholesterol controlled, and 82% report regular use of anti-thrombotic medication.
Discussion
In fewer than three years, we created a peer education course, developed a randomized trial to test its efficacy, and recruited nearly 600 stroke and TIA survivors to enroll in the trial. Our recruitment success may be credited to the enthusiasm of the stroke survivors in our Community Action Board and the enthusiasm of the community of clinicians who care for stroke survivors. The PRAISE participants are a racially and ethnically diverse group, of whom only one third have control of the three major risk factors for recurrent stroke and only two thirds have blood pressure at goal. The data collected for the study may reveal many of the barriers to recurrent stroke prevention in this vulnerable population. This study, with its novel use of peer education, may provide tools to help increase use of effective medical therapies in the post stroke population. Study enrollment, randomization, and follow up Table 1 Stroke specific didactics from the PRAISE curriculum
Session number PRAISE Didactic modules
Samples of text from peer leader script
Week 1
What are strokes and mini strokes?
"A stroke is also called a brain attack. Arteries in our body carry blood to the brain like pipes carry water to our faucets… When blood is not able to reach our brain, there is no nourishment to the brain and a stroke happens."
Week 2 Preventing future strokes: blood pressure "Blood pressure is the force that pushes blood through our arteries… When our blood pressure is too high, the walls of our bigger arteries get really thick. That's because when your pressure is high, the force of the blood through your arteries makes the muscles in big arteries grow--just like your arms get bigger when you lift weights. However, it's not good to build big muscles in the arteries, because they get narrower and can clog more easily…" Week 3 Preventing future strokes: LDL cholesterol "Cholesterol is a fat like substance that is in the blood. Bad cholesterol, also called LDL, builds up on the inside of our arteries, which are similar to pipes. In the same way that grease builds up inside the pipe of your sink and clogs it-high LDL cholesterol can narrow your arteries and make them sticky so they can get blocked easily."
Week 4
Preventing future strokes: blood clumping "When our arteries are narrowed by things like high blood pressure and high LDL cholesterol, why do they clog up? What happens is, blood cells clump together and get stuck in the arteries and block blood from flowing. This clump is called a clot. This is like when the pipes in your sink get clogged. One of the best ways to keep blood from clumping is to take medicines."
Week 5
Medicine responsibilities "By now we all know that taking medicines for blood pressure, cholesterol, and to prevent blood clots, is the most important part of preventing another stroke. But taking medicines every day for the rest of our lives can be challenging… Do not stop taking a medicine because you feel good. Remember, the medicine could be what is making you feel good, and if you stop taking it you may get worse."
Week 6
Working with your health care team "We learned how important it is to work closely with our doctors. To work well as a team with your doctor and other healthcare professionals, it is important to have good communication…" Table 4 Selected primary and secondary outcomes at baseline (n=582)
Total
Blood pressure controlled (< 140/90 mmHg) 67%
LDL cholesterol controlled (<100 mg/ dl) 58%
Regular use of anti-thrombotic medication 82%
Control of all 3 risk factors 34%
Smoking 17%
Depression (PHQ-8 score ≥ 10) 30%
